Soft skill simulations are a convenient and efficient means of delivering engaging educational experiences [1] . Typically these simulations combine hypertext and media files to create a realistic model of real world social situations. However the key impediment to online simulations being adopted as a mainstream approach to teaching soft skills is the complexity involved in their authoring. This paper presents a state of the art survey of existing authoring tools used to compose online soft skill simulations.
INTRODUCTION
Technology enhanced learning is now widely adopted to deliver interactive and engaging learning experiences [2] . Online courses have rapidly progressed from delivery channels for the passive learner [3] to more actively involving the learner to perform activities, construct new knowledge or be immersed in virtual environments. In order to address the demand for learning experiences that are safe, immersive and interactive, simulations have become an increasingly popular educational strategy [4] . Online simulations have many advantages over other methods of education; they are safe, convenient, efficient and cost effective [5] . The key impediment with incorporating online simulations is the complexity and cost involved in their authoring [6] . The focus of this paper is to survey such composition tools, in particular those used to author online soft skill simulations. These are simulations of social situations that teach the learner by allowing them play a role and interact with simulated people [7] . They are typically used to teach communication skills such those used in sales or negotiations. The simulations normally consist of numerous media files which are connected with hyperlinks. There have been many attempts at creating authoring tools for online soft skill simulations, using different approaches with varying success. This paper examines a selection of these authoring tools in a state of the art survey, analyses their main features and illustrates a set of core requirements.
STATE OF THE ART SURVEY
This section describes three authoring tools that are used to compose online soft skill simulations. These three were selected as they are good examples of the three classes of composition tools. The first application examined is the VISIOn composition tool which is part of the graph-based class of composition tools. These are authoring tools that represent the dialogue that occurs within the simulation with nodes and edges. The next application included in the survey is Experience Builder. This is a text-based authoring tool which represents the dialogue within the simulation using a simple text interface. The final composition tool examined is Captivate 3 which is included in the class of composition tools that allow procedural or hard skill simulations to be authored as well as soft skill simulations. The three authoring tools are examined with respect to visualisation of dialogue, their user interface, authoring process and an overall evaluation.
VISIOn Composition Tool
VISIOn [8] , Virtual Interviews for Students Interacting Online, began in 2002 in Trinity College Dublin. Its purpose was to create online soft skill simulations. These particular simulations were to be used to teach psychiatric interviewing techniques. This was achieved by allowing the students to take on the role of a doctor or nurse within the simulations and allowing them to interact with simulated patients. The simulations created were delivered to the learner online as a combination of media files and hyperlinks. Each hyperlink selected by the learner directs them through a different path of the dialogue to another media file and set of hyperlinks. The accumulated sequencing of the media files creates a realistic psychiatric interview for the students. Due to the intricate nature of the dialogues within psychiatric interviews the simulations that were created were very large and complex.
Figure 1: VISIOn Authoring Tool
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Dialogue Visualization and User Interface
The models upon which the simulations operate are based entirely on the dialogue that occurs within the simulation. To allow the author compose these models, known as the 'dialogue models', they are separated into their most basic components. Each of these components represents an initial statement and corresponding response that would occur within the dialogue. To illustrate the flow of the simulation the author connects each of these components to create the overall dialogue model. Once the dialogue model is completed, each component of the dialogue is associated with an appropriate video file. The components are graphically represented as ellipses in the authoring tool. The different paths, or hyperlinks that the learner can choose within the simulation, are represented as directed connections between the ellipses. To facilitate this representation, the dialogue model is visually expressed as a graph of nodes and connecting edges.
The user interface, as seen in Figure 1 , is composed of three areas. The largest area is the main canvas where the dialogue model is composed using connected dialogue components to represent all possibilities that can occur within the simulation. Above this is a tool bar allowing the author to add nodes and edges to the main canvas, zoom in and out, undo/redo and save. The third area is to the left of the man area which displays a list of all dialogue components that have been created.
Authoring Process
The authoring process used to create the online simulations is simplistic. The only concern for the author is to create the dialogue models upon which the simulations are to be based using the menu bar and main canvas. Once the dialogue model is completed and all the video files are created the location of the corresponding video file locations can be added to the properties of each dialogue component. When the author has completed the dialogue model they can publish the online simulation.
Evaluation
The approach to visualizing the dialogue model within the VISIOn authoring tool is widely adopted within dialogue management tools [9] . The representation is intuitive and easy for the author to follow. It allows the author to compose the dialogue models quickly and efficiently. The composition tool also allows the author a high degree of freedom to express the dialogue model they are creating. The author is not restricted in the types of connections they can make between the different components which can also be created quickly. The author is not distracted from composing the dialogue with less vital details of the simulation, such as detailing the front end of the simulation.
There are, however, two main deficiencies with composing soft skill educational simulations using the VISIOn authoring tool. The first of these is the lack of formal authoring process incorporated while creating the online simulations. As the author composes the dialogue model they are offered no methodology to aid how they structure the components of the dialogue. Without such a methodology design is difficult and the models can easily become cluttered. There is also a danger that the simulations will not achieve its educational objectives as the author does not explicitly state what these are. The second deficiency with using the VISIOn authoring tool is that, with the exception of the zoom functionality, there are no navigational aids provided to the author in the main canvas. These would be particularly helpful with the graph approach of dialogue representation as the main canvas can become very congested.
Experience Builder
Experience Builder LLC [10] began as a spin off company in 2000 from Institute for the Learning Sciences at Northwestern University. Its primary goal was to simplify the way in which soft skill simulations were created and to provide a tool to allow non technical authors to create their own simulations. The simulations incorporate a short video clip and a selection of hyperlinked options within each interaction of the learner with the simulation. In order for the learner to engage with the simulation they select an option after each video clip. This directs the learner to the next video clip and alternative set of hyperlinked options. These simulations are primarily used within the business domain, teaching a wide variety of skills from sales to customer service.
Dialogue Visualization and User Interface
Unlike most soft skill simulation authoring tools, Experience Builder is an online application and is accessed through a web browser. The simulations composed are again based upon the dialogue that takes place in the simulation. They are developed over three steps of a detailed eight step authoring process. In the first step of composing the dialogue the author describes the most optimal route through the simulation. This is represented with text which is decomposed into dialogue components consisting of a 'User Action' and 'Character Response'. The next step is to create alternative actions. These are the possible choices the learner could take within the simulation which deviate from the optimal path. These are also composed of a 'User Action' and 'Character Response' and are represented using partitioned text. The final step of composing the dialogue is to create the alternative paths. These allow the author to connect the alternative actions they created in the previous step to the optimal path. This step creates the different branches which will become the hyperlinked options within the simulation.
The main component of Experience Builders user interface is a menu which appears across the top of the application. The menu displays the eight steps of the authoring process that are used to create the simulations and allows the author to access and edit the details of each step. With the exception of the links between the dialogue components, which are accessed with drop down menus, all data is represented and input using simple text.
Authoring Process
Experience Builders authoring process is central to its approach to composing soft skill simulations. It incorporates eight detailed steps that the author follows to create their simulation. While these are presented to the author procedurally in numeric order, the author can move back and forth between the different steps in an iterative manner. Each of the authoring steps is examined in the following sections.
Describe the Project:
The author names and describes the simulation they are composing. This step also allows the author to create learning objectives within the project which detail the different educational goals the author would like to achieve.
Specify the Situation:
The author describes the situation in which the simulation is to take place, such as a physical description of the simulation.
Write the Correct Path:
To create the dialogue upon which the simulations operate the author initially describes the 'Correct Path' of the simulation. This is the optimal and most direct route through the simulation. It is comprised of a series of text boxes indicating the 'User Action' and 'Character Response'.
Add Alternative Actions:
These are the alternative actions that the learner can choose from within the simulation. An 'Alternative Action' is again composed of a 'User Action' and 'Character Response' similar to the components of the 'Correct Path'.
Build Alternative Paths:
This step allows the author to connect the 'Alternative Actions' created in the previous step to the 'Correct Path', created in step 3. These connections indicate where the hyperlinks will occur in the simulation. The author can connect the 'Alternative Action' back into the simulation, branch away from the 'Correct Path' or leave unconnected indicating an end to the simulation.
Create HTML Pages:
This step allows the author to add additional HTML pages to the simulation. For example, a web page which introduces the simulation to the learner.
Publish and Download:
This step allows the author to choose a visual template for the simulation. This, for example, indicates the location of the video in the web page, background color, etc.
Perform Optimal Tasks:
In this step the author associates media files with appropriate components of the dialogue. The author can also complete other administrative operations such as a creating a backup of the dialogue.
Evaluation
One of the most unique characteristics of this authoring tool is that it is an online application. While this is convenient, it is in fact the detailed authoring process which is its most compelling feature. The process provides the necessary structure to the author in creating a complete, educationally sound soft skill simulation. The author is encouraged to detail all aspects of the simulation including learning outcomes which support a pedagogically sound simulation. Other important steps included in the authoring process are the scenario and situation descriptions. These give the author a clear overview of the simulation they are creating and which assists them in their composition. The methodology of initially developing an optimal path is also very useful.
The major disadvantage using the Experience Builder authoring tool is its approach to visualization and representation of the models upon which the simulations operate. The dialogue created is very difficult to follow, particularly with large simulations. This is due to the use of text to represent the dialogue which would be an acceptable approach if visualizing a simple sequential conversation but is inadequate if attempting to express all the possibilities that can occur within a dialogue. Another aspect of poor representation is the manner in which different components of the dialogue are linked. A simple text reference without any graphical representation does not suffice.
Although specifically designed to author online soft skill simulations the Experience Builder has its limitations. While the process used in creating the simulations is excellent the dialogue representation is limited and difficult to use. The interface is most probably restricted as it is accessed through a web browser.
Captivate 3
Adobes Captivate 3 eLearning authoring tool [11] was released in 2007. It allows the author to compose software simulations, presentations, quizzes and rich media online simulations. Captivate 3 is very flexible and allows the author to create many types of simulations. The soft skill simulations which can be authored are typically based upon media files such as sound or video clips. To allow the author compose the simulations their models are decomposed into smaller components. The author indicates the flow of the simulation by linking these components together. Captivate 3's particular approach to design of the components allows not only soft skill simulations to be authored but other types of simulations such as procedural simulations.
Dialogue Visualization and User Interface
The Captivate 3 authoring tool decomposes the simulation models into components called 'slides'. Each slide represents a small section of the simulation and typically consists of text or a media file and a set of hyperlinked options linking it to other slides. The authoring tool allows the author to edit the presentation of each individual slide with a WYSWYG interface. The result of this approach is to combine the dialogue upon which the simulation is based with the visual description of each slide.
The user interface consists of several sections. The first of these is a menu bar situated across the top of the application which provides basic functionality such as save, undo and publish. The remainder of the screen consists of three tabbed displays which are the 'Storyboard', 'Edit' and 'Branching' displays.
Figure 2: Captivate 3 Authoring Tool
The 'Storyboard' display presents all slides that have been created in the simulation. The 'Edit' display allows the author to edit the contents of each individual slide while the 'Branching' display, seen in Figure 2 , presents the connections that are created between the different slides.
To aid the author in navigating the 'Branching' display a map of the graph is provided. This presents the author with an outline of their position within display and is particularly useful when the simulations become large and complex. Another useful feature in this display is an encapsulation function. This allows the author to group several slides together into a single thumbnail.
Authoring Process
To create a new simulation the author uses the 'Project Wizard' provided. Within the wizard the author selects 'Scenario Simulation' to indicate the simulation is to be soft skill based and also enters the name of simulation along with the number of slides the simulation will initially contain. Once completed the 'Project Wizard' generates the slides and opens the 'Storyboard' view of the simulation. The author can then edit each slide in the 'Edit' tab by adding the appropriate object using the insert functionality. These objects typically include media windows, static pictures, text and hyperlinks. The hyperlink objects allow the author to connect the slides to one another which creates the multiple choice options within the online simulation. Connections are input in the hyperlink objects with a drop down menu which presents the author with all of slides that have been created. Once the slides have been created, edited and all of the connections are completed the author can publish the simulation.
Evaluation
The most unique characteristic of the Captivate 3 authoring tool is the 'Branching' display which allows the author to view all the slides that are created along with connections between them. This display is particularly useful as it provides a map and grouping feature to aid the author in navigation. The grouping function allows the author to encapsulate multiple thumbnails into a single thumbnail and thus reduces the complexity of the graph. This display does however have its drawbacks as it is not completely interactive. It does not allow the author to alter the sequence of the slides or graphically make connections. Existing connection routes can be altered using a drop down menu which provides a list of all existing slides but to create a new connection the author must return to the 'Edit' display. Certain aspects of the visualization of the connections within the 'Branching' display could also be improved. Connections between slides are only graphically displayed if they are procedural. While connections can be created to slides that appear earlier in the model these connections are not displayed in the model. Any connections that link a slide to an earlier slide are indicated using text which refers to the name of the slide they are connected to.
The approach of three different displays to manage, edit and navigate the dialogue also raises some usability issues. By incorporating this approach the process of creating, editing and connecting a single slide becomes very complex and time consuming.
There is also room for improvement with the visualization of the dialogue. While the 'Edit' display performs very well by allowing the author control the presentation of each slide there is no separation of concerns between the dialogue model and visual details of each slide. With the content and visual display of the simulation blended together the composition becomes focused on the look of the simulation rather than content.
Overall Captivate 3 has the potential of being a very effective authoring tool and employs some useful concepts for creating online soft skill simulations. It is however too centered on the visual display of the simulations rather than the content. While it is possible to build large complex simulations with Captivate 3 the logistics involved make this a very difficult prospect. The authoring tool would be greatly improved with a more intuitive and interactive single display. This could be based exclusively on the 'Branching' display which is already in place.
KEY REQUIREMENTS FOR AUTHORING ONLINE SOFT SKILL SIMULATIONS
This section examines each of the key requirements needed to compose online soft skill simulations. The requirements have been identified through careful examination of the state of the art survey described in the previous section. Each requirement is detailed and discussed with respect to the best practice of authoring soft skill simulations.
Dialogue Visualization
It is clear through the examination of the state of the art survey that the ability to visualize the structure and flow of a dialogue within the simulation is critically important. Soft skill simulations require that all possibilities of the dialogue that can occur are described by the author. This description forms the model upon which the simulation operates. The model contains the dialogue components, hyperlink connections between the components, links to all of the content and any other information needed for the simulation. While the authoring tools surveyed acknowledge the need for the dialogues to be decomposed into smaller more manageable components they do not all recognize the need for a graphical display which sufficiently captures the dialogue. The use of partitioned text, such as that used in Experience Builder, is inadequate for this purpose. Although Captivate 3 does provide graphical representation to visualize the dialogue the interface is restrictive. The dialogue visualization in the VISIOn authoring tool does not suffer from the same restrictions. The graph approach used to represent the dialogue in the VISIOn tool allows the author to quickly create dialogue components, populate them and connect them.
Authoring Process
Soft skill simulation authoring tools must also address the need for a clear and concise authoring process. The authoring process is an outline or blueprint that the author follows to insure the simulations created achieve their goals. It is a step-by-step cycle which the author must follow. It is also an iterative process as an author is unlikely to create an affective online soft skill simulation in their first attempt. They must review and edit the different aspects of their simulation, constantly making adjustments until the simulation meets their needs. Part of the authoring process does include the composition of the dialogue but also includes other steps involved in creating the simulations. Of the three authoring tools surveyed Experience Builder in the only authoring tool to provide an authoring process for the author. In fact Experience Builders central approach to creating simulations is based upon the author following this process. This insures the author has a complete understanding of the simulations they are creating and so is more likely to create simulations which achieve their goals.
Pedagogical Framework
The goal of soft skill simulations is to infer knowledge to the learner. To accomplish this, the simulations must be educationally sound. This can only be incorporating a pedagogical framework to support the author. A pedagogical framework consists of support structures, standard operating procedures and pedagogical best practice to aid the author while composing their simulations. Without such a framework, the author risks creating simulations that contain no educational merit. Of the three authoring tools examined Experience Builder is the only one to include any kind of a pedagogical framework. This is completed in the initial step of the authoring process and allows the author to create and populate learning objectives. When creating a new course or syllabus it is normal practice to identify and describe learning objectives. This should also be the case if creating new educational simulation.
Scalability
In order to create very large and complex simulations a soft skill composition tool must allow the author to quickly and easily create the components of the dialogue, add them to the project and indicate where the hyperlinks are to occur. The composition tool also needs to provide a view of the entire dialogue which includes a visual representation of the links that exist between the different dialogue components. The only application surveyed that accommodates these specifications is the VISIOn authoring tool. While the other authoring tools surveyed are technically capable of creating large complex simulations the logistics in doing so would make it a very difficult task. Scalability is closely related with dialogue visualization. Without a visually accessible dialogue, creating a large complex simulation is very difficult. This is due to the cognitive overload that would be suffered by the author. For example, Experience Builder, which uses text to display the dialogue and has no graphical representation of the hyperlinks that occur, would not easily allow large simulations to be composed.
Navigation
Although Captivate 3 is not suited to authoring large complex simulations due to the amount of time needed to create the dialogue components and connect them, it does offer some novel approaches in navigation. Within its 'Branching' display the entire simulation is viewable by the author. One of the navigational aids offered to the author is a map of the simulation model. Within this map is an orange box which highlights the section of the model being displayed. As the author moves position in the display the orange box within the map moves accordingly. Another interesting feature provided by Captivate 3 is the grouping function. This allows the author to replace several slides with a single slide which represents that group. The group of slides can still be accessed by rolling the mouse over the group slide to reveal the slides that are hidden. By reducing the number of slides visible, Captivate 3 reduces the complexity of the data that the author needs to manage. While the other authoring tools surveyed do offer some navigational aids such as zoom functionality, Captivate3 is the most innovative.
CONCLUSION
The key problem with employing online simulations in education is the complexity involved in their authoring. This paper surveyed authoring tools used to create such simulations. In particular the survey focuses on the authoring tools that are used to create soft skill simulations. The survey highlighted key features that are required in soft skill simulation authoring tools. The first of these key features is a graph based approach to viewing the dialogue upon which the simulations operate. This approach is intuitive, user friendly and also allows the author to view all dialogue components and connections. The second key feature highlighted is the need for a detailed authoring process. The survey also identifies that a pedagogical framework should be included in this authoring process and that the process should be efficient enough to allow large complex models to be created. The final requirement identified is the need to include aids which assist the author in navigating the models that they compose.
Existing soft skill simulations show potential and the issues raised are addressable. The authoring tools of the future promise to be more intuitive, user friendly and accessible to educators in all domains.
